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Introductory Remarks on the Importance of the Education 
of Teachers from the Pre-service Years and 
Continuing Throughout Their Professional Careers. 


Educational change involves learning how to do something 
new. Given this, if there is any single factor crucial to 
change it is professional development. In its broadest 
definition professional development encompasses what 
teachers bring to the profession and what happens to them 
throughout their careers...the educator as life-long learner 
is the key to future reform ( Fullan, 1991, p.289). 


Other researchers (Buttery, Haberman, and Houston, 1990; 
Sizer, 1987) have identified the need for reform in teacher 
education to go "hand-in-hand" with reform in the schools. But 
there is a minimal amount of research in teacher education, 
especially field experiences or student teaching. There exists 
a need to know what is occurring within the context of field 
experience and, also, a need to know what should be occurring 
(Guyton and McIntyre, 1990). 


Teaching is a profession where aspiring practitioners enter 
the field with preconceived beliefs and conceptions about 
teaching and learning acquired during the twelve years or more 
they spent within the educational system. Lortie (1975) calls 
these prior experiences, where students form their ideas of what 
should go on in the classroom, the "apprenticeship of 
observation". Research has revealed that students, including 
pre-service teachers, filter new information through their 
existing knowledge and beliefs (Borko and Putnam, in press). 
Therefore, what aspiring teachers learn from teacher education is 
determined, at least in part, by the knowledge and beliefs they 
bring with them into teacher education (Calderhead and Robson, 
1991; Grossman, 1991). Since these impressions are instilled in 
the students at an early age they are powerful and hard to 
dispel, as Confrey (1990) demonstrated with students' fundamental 
conceptions about science and mathematics. 


This study is based on the philosophy that learning to 
teach, like all other learning, is constructive. It is a process 
of inquiry--the task of relating what one has encountered to 
one's current ideas (Strike and Posner, 1985). Pre-service 
teachers interpret events on the basis of their existing 
knowledge, their prior experiences, beliefs, and dispositions. 
From this perspective, in order for learning to occur there must 
be changes in the learner's mental organization, structure, and 
processes (Borko and Putnam, in press). 


Constructivist learning focuses on the creation of a 
learning environment instead of concentrating on a body of facts 
(Borko and Putnam, in press). Looking at teaching future 
teachers from this perspective entails concentrating on the 
learning environment that exists at the field site. 
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According to cognitive theorists it is essential that an 
environment conducive for learning not be abstract and detached 
but closely connected with its physical and cultural contexts 
(West and Pines, 1985). For knowledge to be useful for teaching 
it must be linked to the context in which it is to be used. 
Methods classes, which present theory and associated teaching 
strategies detached from the classroom context, often are 
unsuccessful in creating teachers who teach differently. The 
student teaching site has the possibility of bridging the gap 
between theory and practice because it can provide this link 
between teaching and the context in which it is used. 


Therefore, if teachers are to teach differently they must be 
exposed to situations which are different, often subtly 
different, from their own traditional school experiences. 
According to Wood, Cobb, and Yackle (1990), not only new 
teachers, but teachers in general, cannot make changes in their 
knowledge and beliefs until they see something problematic in 
their own classroom. Educational reform sites that advocate 
change in educational practices and teaching strategies are 
believed to hold the best promise for changing the knowledge and 
belief systems of aspiring teachers. In this study it was my 
intention to test this belief in a context where reforms are 
demonstrated and new teachers have the opportunity to see that 
“something else" works, as well as actively participating in the 
process of making these new ideas work. Information gained from 
this study can be used to improve teacher education on a larger 
scale. 


Key indications that change has occurred are teacher 
knowledge and teacher beliefs. From studies of expert 
performance and problem solving in various domains outside 
education, the ability to perform as an expert has been 
attributed to the accumulation of richly structured and 
accessible bodies of knowledge (Glaser, 1984). Looking at the 
development of knowledge structures related to teaching, learning 
and content areas, and how they are organized by student teachers 
during practice teaching can give researchers an indication of 
the individual's ability to perform as a teacher. Teachers’ 
beliefs inform researchers of the teacher's view of teaching and 
learning. A question to be answered is: Can an environment of 
educational reform foster the development of more structured and 
accessible bodies of knowledge and change teacher beliefs? 


The purpose of this study is to examine the influence of an 
educational reform environment on the development and retention 
of beliefs and knowledge of student teachers during the practice 
teaching segment of their teacher preparation program. 


According to Bullough, Knowles and Crow (1992) and Yin 
(1989) case studies are valuable when investigating situations 
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where the researcher has little control in real-life situations. 
This method enables the researcher to preserve the integrity of 
the subjects' experiences and meanings as well as encouraging 
sensitivity to changes within the context of the experience 
without being narrowly bound to preconceived courses of 
experimentation. In addition Yin states that when "how" or 
"why" questions are being asked and the focus is ona 
contemporary phenomenon within a real-life context, case studies 
are the preferred strategy. 


Methods 
Sample 
Two student teachers placed in The State Project for Reform 
in Science Education (SPRSE) sites for their student teaching 
experience volunteered to participate in this research study. 
SPRSE is the state's interpretation of National Science Teachers’ 
Association (NSTA) Scope, Sequence and Coordination (SS&C). 


Both student teachers were young female college students in 
the final semester of a four-year middle grades teacher education 
program at Western State University’. Each had entered college 
immediately upon high school graduation and neither had worked at 


any other job or career prior to entering the teacher education 
program. 


Description of the Site 

The school district serves approximately 18,500 students in 
an urban environment of 50,000 people and surrounding smaller 
communities. The students are distributed throughout 19 
elementary schools, 8 middle schools and 4 high schools. 


The primary industry in Lincoln County has shifted from 
agriculture to manufacturing as several major industries have 
moved into the area, bringing manufacturing jobs and changing the 
composition of the population. The original black minority 
population worked the farms and their children generally left the 
school system as soon as the law permitted. Factories have 
attracted a new minority population to the area who live in urban 
projects and trailer parks in the city. Although they were 
originally attracted to the area because of jobs, many are now 
living on welfare and their children have swelled the ranks of 
the local school systen. 


Each of the district schools has a 50% minority population 
due to a federal mandate to racially integrate. The Black River 
forms a natural boundary within the district, dividing the poor 


lone names of all persons, places, and institutions are 
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and richer populations of the county. North of the river is a 
poor district with a high minority population dependant on 
welfare and living in trailer parks. South of the river one 
finds the majority white population residing in suburban housing 
developments with names like Camelot. One student teacher, 
Laura, was placed in Gateway Middle School, north of the river, 
the other student teacher, Marilyn, was placed in the more 
affluent area south of the river. 


Fairview Middle School is a bustling middle school of 800 
students located in the sleepy little town of Cedarville. The 
school's students are from families which are a composite of low 
income city dwellers, middle income suburbans and the local rural 
and small town citizens. Students are bussed from an adjacent 
metropolitan area of 50,000 people. The school population is 
evenly distributed among the three grades (254 in grade 6, 252 in 
grade 7, and 242 in grade 8) and reflects the 50% minority 
composition of the district. 


Gateway Middle School is located north of the Black River in 
the industrial section of a city of 50,000 people. A major four- 
lane divided highway runs parallel to the railroad tracks across 
from the school and carries trucks and other traffic from the 
surrounding factories and warehouses. Hidden from the view of 
the casual observer by dense foliage is a network of low-income 
trailer parks. Most of the school population calls this trailer 
park environment home. Very few students come from a traditional 
family. Drugs, crime and welfare are major elements of their 
society. Gateway Middle School's student population of 636 is 
evenly divided among the three grades (193 in grade 6, 213 in 
grade 7 and 211 in grade 8). Despite a federal mandate to 
integrate all schools in the district the school is predominately 
black (60.2%). 


Although both Gateway and Fairview Middle School used the 
same science reform program, SPRSE, it looked different at each 
site due to characteristics of the school, the composition of the 
teaching staff, and the student population. Because of the 
school's past history of behavioral and attendance problems 
Gateway Middle School placed an emphasis on student control at 
all levels throughout the school. When the sixth and seventh 
science teachers were interviewed concerning their view of SPRSE 
(the program is not used in the 8th grade) only one teacher was 
completely in favor of the new science reform program. The other 
teachers liked some individual parts and/or activities but in 
general they felt that the high level of student involvement led 
to class management and discipline problems. They were also 
concerned that students did not learn enough content in SPRSE and 
reported that they used the science reform lessons periodically. 
In general they relied on old textbooks and other written 
materials for science "facts." 


Description of the Teacher Education Program 

The middle grades teacher education course of study at WSU 
is a four-year baccalaureate degree program, which has been in 
place for 5 years. The program requires a concentration in two 
academic areas (18-24 semester hours each). The two student 
teachers in this study both had concentrations in math and 
science. 


Data Sources 

Student teachers conceptions of teaching/learning and 
subject matter were obtained through interviews. Classroom 
observations documented by a written observational record and 
audiotapes were conducted in order to ascertain teacher 
practices. Later these two sets of data were compared in an 
effort to determine the degree of consistancy between beliefs and 
practice. I also conducted interviews with cooperating teachers, 
university supervisors and university methods class instructors 
at various stages throughout the student teaching experience. A 
chronological account of data collection is presented below. 


Background Information. As part of a previous case study I 
obtained various components of the educational reform, Scope, 
Sequence, and Coordination (SS&C), from National Science Teachers 
Association's (NSTA) and The State Project for Reform in Science 
Education's (SPRSE) literature; classroom observations of project 
classrooms; and interviews with university SPRSE personnel, pilot 
teachers and school and district administrators. Other data, 
such as printed student handbooks, school newsletters, curriculum 
guides, and standardized student test scores were collected and 
analyzed to develop a picture of the school site. 


Initiation of study. Prior to beginning the actual student 
teaching experience, each subject composed a journal entry 
describing her own personal beliefs about teaching and learning, 
including a metaphor of how she saw herself as teacher. Each 
pre-service teacher then diagramed a content teaching area, 
listing the major concepts and the interrelationships among then. 
(Originally I requested the student teachers diagram the content 
area they would be teaching. When they were unable to perform 
this task, I asked them to choose the science subject matter area 
in which they had the most confidence.) The subjects performed 
this same task with what they perceived were the important 
elements and concerns about teaching. Immediately following this 
exercise I conducted an interview discussing and clarifying the 
journal entries and the two diagrams. : 


Prospective student teachers participated in a classroom 
management class during the first five weeks of the student 
teaching experience. Prior to observing this class I interviewed 
the instructor to determine his beliefs about teaching, learning 
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and the teaching of science; and the goals and objectives of the 
class. 


Throughout the study. After each student teacher had 
assumed responsibility for a class I scheduled three 
observational periods spaced at regular intervals throughout the 
field experience; beginning, middle and end. Observational 
periods varied from a minimum of one week to a maximum of three 
weeks. (The length of each visit was determined by the schedule 
of the school and the student teacher.) Classroom observations 
targeted teacher explanations and demonstrations, the 
representations used, the assignment of student tasks, and 
teacher-student interactions. 


During the periods of classroom observation I conducted 
informal interviews with the students; asking them their 
impressions of the class, what they liked and disliked about the 
lessons, and what they would like to see done differently. I 
also asked informal questions of the cooperating teachers, 
administrators, and other staff members concerning their 
impressions of the reform project and the relationship between 
the project and student teaching. 


For one school day I shadowed each student teacher in order 
to obtain a "snap-shot" of a typical school day from her 
perspective. Besides observing classes I attended meetings, 
followed the student teacher during "hall duty" and participated 
in the "lunch room experience." 


Throughout the semester student teachers provided classroom 
materials (tests, quizzes, worksheets, etc.) they had constructed 
during the field experience, as well as copies of their lesson 
plans. In addition each student teacher kept a journal 
reflecting on her experiences. 


Conclusion I conducted a second formal 
interview of the student teachers upon the conclusion of the 
field experience. The focus and structure of the interview was 
similar to the introductory interview. I began each interview by 
asking the student teacher to draw two diagrams (the major 
science subject matter concepts and their relationships, and the 
major concepts related to teaching and learning) similar to those 
constructed at the beginning of the study. 


I then referred to the initial student teacher interview and 
directly asked the subject if she still saw herself as 
(the metaphor used in the journal entry)? Why or 
why not? In addition I asked her to describe any incidents which 
changed her viewpoint. 


I continued through the original journal entry asking the 
student teacher to compare her original stated beliefs with her 
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current stated beliefs. The subject was asked to address any 
events within the first part of field experience that have either 
reinforced her beliefs or have caused her to doubt or change her 
ideas about the subject matter, and/or teaching and learning. 
Next I asked the student teacher to give an example of practice 
that illustrates her view of the ideal class. 


I conducted final interviews with each cooperating teacher 
and university supervisor at this time. They were asked to 
reflect over the past semester and give their impressions of each 
student's experience. Periodically throughout the semester, I 
read the student teachers' journals and took notes on the 
contents. At the conclusion of this study copies of written 
journals and audiotaped journals were provided to me. I also 
kept a personal journal of events and impressions throughout this 
study. 


Results 


Yin (1989) asserts that the preferred analytic strategy is 
to follow the original theoretical propositions that led to the 
case study. During the formal analysis stage I attempted to 
follow this strategy. I reread the original research questions 
and formed a domain and preliminary taxonomic analysis based on 
these questions. The domains were then used to construct the 
descriptive framework of the cases. 


In order to determine the depth and breadth of the reform at 
each site I charted the features of each reform effort on a 
matrix and listed differences between features described in the 
Scope, Sequence and Coordination literature and the reality of 
the school site. My next step was to chart the student teachers’ 
involvement in the reform at each site. 


One of my original objectives was to chart the development 
of the student teachers' beliefs, and practices during the 
student teaching experience. In order to accomplish this task I 
listed student teachers' behaviors and classroom practices (e.g., 
lecture, demonstrations, group discussions, hands-on activities) 
throughout the student teaching experience. I then matched their 
practice with their stated beliefs and documented any changes in 
stated beliefs and the resulting classroom practice. For 
example, if the student teacher stated she believed hands-on 
activities increased student learning, I recorded the frequency 
of hands-on activities included in classroom practice--from 
observations and lesson plans. If these activities occurred 
infrequently, the inconsistency was noted. As the semester 
proceeded if the student teacher made a statement reflecting a 
change in beliefs or a change in teaching behaviors it was noted 
(e.g., the student teacher lectured more frequently with a 
decline in student participation) these changes were also 
recorded for the purpose of addressing them in later interviews 
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with the student teacher. 


My next step was to match patterns predicted from the 
conceptual framework, literature review, and pilot study with 
patterns identified in the case studies. I then expanded the 
pattern-matching strategy to include explanation-building (Yin, 
1989). For example, when I found that the collaboration observed 
in the pilot study was not present at either research site, I 
looked for similarities and differences across the sites which 
could explain the reason for this divergence. 


I compared the two case studies of this research project 
with each other, and with the pilot study in order to generate 
alternate explanations and create a cross-case analysis. In 
addition I used the original propositions generated from the 
pilot study and review of the literature to compare the sites and 
to provide reasons for any differences. 


In the following sections I endeavor to generate a collage 
of student teacher beliefs, subject matter knowledge, classroom 
practices, and the interrelationships of all three. When 
possible I use the words of the participants in this study and 
paint a picture of the classroom using vignettes generated by 
classroom observation. I begin the story with Marilyn, a student 
teacher placed in a 7th grade science class at Fairview Middle 
School. 


Student Teacher Beliefs 


Marilyn 

During the pre-student teaching interview I asked Marilyn to 
give a metaphor of a teacher. Although she could not think of 
one, she did describe her view of the perfect teacher. 


Interesting...interesting. I think you should make your 
classes interesting. I don't think it should be just 
textbook-styled. You should bring the students into your 
Class. It should be inviting... and they should not just 
walk into class and it just be the same thing everyday. It 
should be interesting. It should be fun, not routine. So I 
think the teacher should be interesting. 


Marilyn elaborated and talked about some of the teaching 
methods she would use. 


Cooperative learning...and...and forums. Set up forums in 
the classroom. And um...um... I can't think of the word. 
But set your class up in circles. Talk to the students and 
make them feel welcome. Make the class atmosphere fun. 
And...and... put posters up everywhere and make everything 
enjoyable. And when you teach, don't just stand up in front 
of the class and lecture. Bring the students in and 
maybe...sometimes, have them get up in front of the class 
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and lecture. Have them get up there and talk about a 
subject. Make them welcome and just have fun. Don't make 
it teacher-oriented but student-oriented. That's what 

I'm trying to say. 


In addition she discussed the importance of not overwhelming 
the students with content and pacing the presentation to meet the 
individual needs of students. Although she did not use the word, 
tracking, she said she did not believe in "mixing everybody 
together." Students should be grouped according to ability level 
- but teachers should still individualize the instruction based 
on each student's needs. In conclusion Marilyn drew a diagram 
representing her view of student learning and the interaction of 
all the factors that effect student learning (Figure 1). 


visit When I arrived on site for my second round of 
visits Marilyn was absent. Connie, her cooperating teacher, 
related that Marilyn was having serious problems with classroom 
discipline, subject matter knowledge, and lesson planning. 
Communication problems had developed between Marilyn and her 
cooperating teacher. Connie said that she just stopped talking 
to Marilyn because she failed to follow instructions to improve 
her teaching. 


Upon returning Marilyn revealed that she had gone home to 
discuss her problems in student teaching with her father. She 
was having serious reservations about continuing in the program 
because student teaching was nothing like she expected. She had 
decided to return to student teaching in order to graduate, but 
not to teach. Marilyn described the source of her discomfort 
with teaching. 


The discipline problems and the students just aren't 
interested. You plan and you try all kinds of things but 
they just don't care, and you hear "I don't understand" 
fifty times a day. 


Later I asked Marilyn about her ideas concerning teaching. 
I would use less activity. It's pretty well all activity- 
based now. I'd use less and use a textbook. I'd write on 


the board what the kids really need to know. I feel that 
that should be enough. 


In response to my question, "From your experiences how do 
you think students learn?" Marilyn replied. 


"Kids don't learn!" 
Frustrations at not being able to control the class colored 
Marilyn's beliefs about teaching. She was no longer thinking 
about the reform program or the best way to teach; she was only 
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Figure 1 


concerned with survival in the classroom. This frustration was 
evident in her journal entry the following day. 


Today was a terrible day because I felt really bad. The 
student (sic) were not listening to anything I said 

today. I felt they could not hear anything that I was 
saying. I am so upset and it is making me think again about 
being a teacher. I like to teacher (sic) the material but 
the major responsible (sic) of the teacher is the 
discipline. 


During the three weeks which elapsed between my second and 
third visits to the site, Marilyn did not teach any classes. Her 
cooperating teacher and university supervisor relieved her of all 
teaching responsibilities. She worked independently, researching 
the subject matter and planning the science classes she was 
expected to teach later in the semester. 


At the end of the student teaching experience Marilyn 
supplied a metaphor of a teacher. 


Yes, a disciplinarian. Basically that's what I believe. 
There's not much learning going on, just disciplining, 
asking them to be quiet and calming them down. They come to 
your classroom and don't know how to behave. I think 
teaching and learning are miles apart. I mean, you can try 
to teach but it seems like nothing gets across to them no 
matter what you do. I don't think that students today 

want to learn. I feel that they'd rather just sit there and 
do what they want to dc. rather than sit there and try to 
learn anything. 


Then Marilyn diagramed her view of teaching and learning. 
She drew two circles, one for teaching and one for learning, and 
wrote "miles apart" between them. Under the diagrams she wrote 
the phrase, “Student (sic) today do not want to learn." (figure 
2). 


Marilyn expressed her belief that the teacher rarely makes a 
difference when it comes to student learning. The few students 
who want to learn, learn despite all obstacles. They listen to 
the teacher, focus on the teacher and they study on their own. 


Marilyn felt that having the students do activities and work 
in groups--as they do in SPRSE lessons--leads to discipline 
problems and a loss of class control. 


The other student teacher, Laura, began her student teaching 
experience at the same:time as Marilyn, but on the other side of 
the river. During the first interview Laura described her 
"ideal" class as the students being actively engaged in 
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activities and experiments because “they remember better when 
they do it." She wanted to make her class "inviting" and 
friendly “so that they could come to me with their problems." 
Laura described a teacher as... 


A doctor or the mother of an animal, always looking out 
for and watching over the students. 


She said that her classes would be neither student-centered 
nor teacher-centered. 


From what I've seen student-directed classes are a 

disaster. I would have student input but it would be 
limited. I would have a class that was in-between. The 

freee would be in charge but the students would have some 
nput. 


Laura diagramed her view of teaching and student learning 
and the interaction of all the factors that effect student 
learning. (See Figure 3). 


She drew student learning in the center of the page with 
lines radiating from it to represent the eleven factors that she 
believed influenced student learning. Five of these factors 
involved the students’ motivation to learn: new, fun, exciting, 
interest (connection to everyday life), and desire. 


After Laura had been teaching fo. two weeks, she remarked 
that she was enjoying the student teaching but she was concerned 
about the lack of a textbook and equipment for doing SPRSE 
activities. She related that she had lost some of her enthusiasm 
about teaching science. 


It's hard to determine if the students got the concepts and 
also harder to plan. I like math because it's more 
structured, easier to test and plan. 


Like Marilyn, Laura was concerned with discipline problems. 
",..the kids talk a lot and I often have problems getting them 
back." Discipline was a major problem when using cooperative 
groups. 


These kids aren't use to cooperative groups so they talk or 
want to want to work with others in other groups. 


Toward the end of the student teaching experience Laura used 
Project Wild lessons. Previously she had attended a ten hour 
training session and was certified to teach Project Wild. Her 
classes became more student-centered and there was a decreased 
reliance on textbook definitions and notes. When she did present 
definitions and notes it was usually after the students had 
derived their own examples and definitions--instead of at the 
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beginning of the class as she had done earlier this seaester. 


At the conclusion of the student teaching experience Laura 
gave her same metaphor of a teacher. "I still agree that a 
teacher is like a mother or a babysitter, especially at this 
age." : 


Also Laura redrew her diagram of teaching and learning. She 
began by writing good teaching in the center of the page, 
circling these words and drawing lines radiating outward from the 
words “good teaching" to all the ingredients she felt went into 
"good teaching." (See Figure 4). 


Laura recalled her experiences during this past semester and 
related how she thinks students learn. 


Kids learn by doing. If they do an activity or an 
experiment ... and then being quizzed on it everyday. 
Drill and practice, that's how I learned. 


Keeping this view of how students learned, she described 
what she did in her classes. 


Well, I don't do it everyday, but as Dr. Shearer 

said, focus on the review. I'11 have them go over what I 
want them to know at the beginning (of class) like 
definitions, and also a lot of hands-on activities. 


Laura said her view of teaching had changed over the 
semester. She related that she, like Marilyn, did not realize 
the struggle to keep students’ attention and the amount of energy 
that middle school students seem to possess. Although her 
original view of teaching was never totally student-centered she 
moved even closer to a teacher-controlled model. 


There's a lot more to it. I think it would be easier to 
teach at a higher level. But at this level (6th grade) you 
have to always be caiming them (students) down and getting 
them to be quiet ... You have to spend a lot of time on 
class control and discipline. 


She related her views of SPRSE. 


Well, I like some things, some of the topics. But 

I think the students should have a pamphlet of resources or 
something they can take home. I can't go and look at all 
the resource books, so I don't know what they're getting out 
of each book. It would take me forever to check every book. 
They need something in common, so I know what they're 
getting. 


She felt SPRSE required a lot of extra work. She recounted 
12 
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that she went to the library and to WSU for extra materials, 
spent her free time "cruising the halls for materials to use in 
the labs." If given a choice she would use some of the SPRSE 
materials, but not exclusively. She felt that students need to 
read a textbook for some information and said that some SPRSE 
activities were unrealistic--taking students on field trips or to 
a pond. 


When Laura was asked to describe her “best” teaching 
experience, she related that she had not had any really good 
experiences teaching science. Her “best” teaching experience was 
the math class when she introduced integers. The students used 
two color counters to explain positive and negative integers. She 
felt it was the "best" class because she was able to determine 
what the students understood. 


At the end of the final interview I asked Laura her plans 
for the future. To my surprise she expressed reservations about 
her future as a teacher. 


I think I'll teach for awhile, but I'm not sure 

what I'll do. It's a lot of work for little money. Of 
course that's not why you teach. I'm thinking about going 
into some area of medicine. I was in that but I left 
because I didn't like the chemistry. But I was young and 
didn't want to study. So I'm thinking about going back into 
it. I don't know for sure. 


Subject Matter Knowledge 


When I first interviewed Marilyn she stated that of her two 
concentrations, math and science, she felt the most prepared to 
teach science. She was worried that, although she personally 
could solve math problems, she would have a hard time "getting it 
across to the students." She believed she was better prepared to 
ba vipat her personal science knowledge into science for 
children. 


Her collegiate subject knowledge preparation in science 
included the following: two semesters of chemistry; two 
semesters of biology; and one semester of microbiology. Since 
she did not list any physics or physical science courses, I asked 
Marilyn if she felt comfortable teaching her first science unit, 
forces and motion. 


Not comfortable, not really comfortable at all... 

because Dr. Baker's class was at the same time as the 
physics class so I didn't get the physical science class 
at all. I'm not strong in that at all so I'm going to have 
to do a lot of my own research. I'm not strong in that at 
all so I'm probably going to have to go back to my 
professors and ask them for help and advice because I'm 


not that strong at all. 


When Marilyn was asked to diagram the subject matter area 
she would be teaching, she said she could not even begin to 
perform such a task. Instead she chose to draw a diagram 
nl a important concepts in biology and their relationships. 
(Figure 5). 


Marilyn talked about her conception of biology as she 
drew. 
The different parts of biology would be the physical 
parts, the chemical parts, when you talk about the Krebs 
Cycle. And then if it was my lesson plan for the day I 
would go out and draw the Krebs Cycle. In biology there's 
three parts to it. There's the physical. You talk about 
the physical parts, the bones and such. Then there's the 
chemical parts, the Kreb's Cycle. So I think there's your 
physical parts, that's your body. You have your chemical 
parts, that's inside of you, and then you have your 
outside. And then how you interact with the 
environment. It's like biological interaction. So that's 
what I think of biology. 


After teaching science for a week, Marilyn's cooperating 
teacher expressed frustration with Marilyn's efforts. She 
reported that when students asked Marilyn a question, "she does 
nee know how to respond. She just continues like it wasn't even 
said." 


When Marilyn returned to teaching at the end of April (after 
being relieved of her teaching responsibilities) she taught the 
unit on weather. She began her first class by telling the 
students, "The sky is alive." Although she said she felt more 
comfortable with this unit, I noticed numerous errors in content. 
On one occasion when she was constructing a diagram of the layers 
of the atmosphere on an overhead transparency, she was stumped 
concerning where to place the ionosphere. A student had to 
rescue her. On another occasion the students did an activity to 
determine the oxygen content of the atmosphere. The cooperative 
groups gave results ranging from 31% to 46% for the percentage of 
oxygen in the air. Marilyn did not know how to explain the 
discrepancy between these results and the textbook figure of 20- 
21%. She explained the difference by stating: 


Also in the book when talking about 21%, it's an average 
for all the layers. Therefore the lower you are in the 
atmosphere the more oxygen. 

She also asked the class the following question: 


I told Brian that he has air pressure pushing down on hin, 
why doesn't he explode? 
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During another class Marilyn quizzed students concerning the 
kind of weather a low pressure system, and then a high pressure 
system would bring to an area. When students gave wrong answers 
Marilyn did not correct them. She also failed to explain why, or 
the mechanism that would cause that particular weather. She 
ignored students when they asked, "What are millibars?" and "How 
do radio waves affect the ozone layer?" 


Misinformation verbalized by Marilyn included the following: 
high pressure means the density of the air is falling; increasing 
air pressure indicates low pressure and sunny weather; and she 
incorrectly described an aneroid barometer. 


During the final interview Marilyn stated she gained all her 
knowledge of weather from personal experiences: she did not have 
any university classes on meteorology or weather. She felt this 
level of knowledge was sufficient and was unaware of her 
misconceptions. 


During the final interview Marilyn chose to diagram weather 
concepts because she said she felt comfortable teaching it and it 
was "fresh in her mind." (See Figure 6). 


As she drew she talked. 


You have the atmosphere. You have two parts of the 
atmosphere. You have air and water. You have three parts 
of air. I'm not the greatest drawer in the world. You 
have oxygen, carbon, and it's 20, 21% depending on the 
book you look at, and carbon, nitrogen, and...Carbon is like 
carbon and argon and add up to 1%. And like it's 79% 
nitrogen, and the atmosphere, it can consist of a lot of 
things, air. You can take oxygen, carbon, nitrogen. Talk 
about all the different reactions you can have. Oxygen 

and how you breathe in oxygen and give off carbon 

dioxide, and nitrogen also. You can go into how you can 
have rust on them also; what would happen if you would have 
more oxygen in the air; how much faster things would rust; 
how fast things would burn. 


And then you have water, and you have these 

different types. You have solid, liquid, and gas. And all 
these are in the atmosphere and this is how you have your 
weather, the interaction of all these. You have the solid, 
the clouds which are in the atmosphere and then the 
troposphere. All these clouds are in the troposphere and 
how all this interacts together. You have your solid as 
snow, sleet and then liquid is rain. And then gas forms are 
fog, and they can see that to begin with.’ Then you can go 
into how everything works together. Yea, I feel more 
comfortable with this weather unit. And I can tell my 
knowledge with this weather unit is a whole lot better than 


Figure 6 


my unit with forces and motion. 


Marilyn explained how she prepared for class: she took notes 
from a textbook and wrote down questions that she wanted to ask 
in class. "I write it down and then have it in front of me when 
I talk in class. - I don't have enough confidence to speak without 
notes in front of the kids." She reported that one of her 
biggest problems was never knowing what kind of questions the 
kids were going to ask. She felt that often their questions put 
her “on the spot." 


As expected with Marilyn's lack of subject matter knowledge, 
she often verbalized that she did not know how to present 
concepts to the students. 


Her cooperating teacher commented that Marilyn was so 
preoccupied with facts that she lost sight of how to promote 
student understanding. 


I've tried to show her that there are many different ways to 
give information to the students - that was suppose to be 
the point of today's lesson, guiding the students to find 
their own information and applying some common sense to it. 
That was supposed to be the purpose of the chart. But 
Marilyn got so hung up on facts that she lost sight of the 
major concepts. 


By Marilyn's own admission she took facts directly from a 
book, placed them on an overhead, or had the students read the 
facts directly from the book. Except for two occasions class 
activities were supplied by the cooperating teacher or the other 
seventh grade science teacher. On these two occasions Marilyn 
used two activities from her science methods class. She 
presented the activities in a very structured manner, actually 
doing the activity step-by-step as a demonstration prior to the 
students doing the activity. During the lesson she had problems 
connecting the activity to class content. Marilyn was absorbed 
by mechanical details of executing the activities and missed the 
point behind doing the activity and what the students should gain 
from the exercise. 


Laura 

During the pre-student teaching interview Laura reported 
that her university level science courses included one semester 
of each of the following: biology, geology, environmental 
biology, chemistry, and astronomy. She recounted that she 
elected not to take physics because she found chemistry 
difficult. She felt physics would be impossible for her to pass. 


She described her university science courses as lecture 
courses. According to Laura only environmental biology and 
astronomy had a laboratory component. One deficiency Of her 
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subject matter preparation, she identified, was the lack of lab 
courses. 


I think we should have had the labs. I think you look at 
things differently when you had the lab. We need more labs 
to do the hands-on. They don't want us to lecture tc our 
kids, so why are all our classes lecture. I think they need 
special science classes for teachers that are different from 
the ones everyone else takes. A lot of science classes give 
things I don't use. 


Although she stated that she felt confident teaching her 
first science unit, rocks and minerals - she had recently 
completed a geology course - she elected to draw her subject 
matter diagram on astronomy during the pre-student teaching 
interview. (See Figure 7). 


She wrote the word planets above astronomy and drew lines 
radiating out from both planets and astronomy. The relationships 
between concepts appeared unclear and when I prompted her to 
explain the diagram she was unable to explain the relationships 
or give reasons why she placed the concepts as she did. 


During classroom observations of her science classes I 
noticed the knowledge she presented to the students was often 
superficial and incomplete. For example during a lesson 
explaining animal adaptation she wrote on the chalk board, 


Polar bears adapt to ice fields and snowy areas. 
Plants and animals that live in the desert have 
adapted to heat and little moisture. 


There was no mention of how the animals had adapted to these 
conditions. During a subsequent activity students researched a 
variety of environments, identified animals that lived in that 
environment and the conditions needing special adaptations. 
Animal structures and behaviors which allowed them to live under 
such conditions were not identified. 


Also, neither the teacher nor the students made any 
distinction between the river environments in moderate and 
tropical climates. Students listed beavers, hippopotamuses and 
flamingos as living together. Laura made no correction nor gave 
any explanation. 


On another occasion Laura made reference to four great 
oceans and said, "flying fish eat other animals" and "plants eat 
oxygen." In a subsequent activity students constructed food 
chains and made a number of errors the teacher failed to correct 
(e.g., small fish consuming frogs). 
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Figure 7 


Laura elected to diagram the unit she taught on rocks for 
her second and last diagram of an area of subject-matter 
knowledge. She seemed to have the same problem organizing and 
indicating relationships between concepts that she had in her 
original subject-matter diagram. (See Figure 8). 


Laura often stated that she was uncertain how to teach a 
concept or what the students were to gain from a lesson. 
Theresa, her cooperating teacher, also commented that Laura did 
not recognize what students were to gain from a class. 


Practice 

The purpose of looking at student teacher practice is to 
determine if and how student teacher beliefs translate into 
classrom practice, as well as to determine if there was a 
mismatch between the beliefs student teachers profess and their 
actual classroom behaviors and practices. 


Marilyn The following vignette of a classroom situation 
during the final week of student teaching demonstrates how 
Marilyn's struggle with class management prevented her from 
executing a SPRSE lesson. The experiment, designed and executed 
by the students, was the culminating activity for the unit and 
the end of unit student assessment. 


Science Class 

The student teacher, Marilyn, walks over and flips on the 
overhead projector light. The question, What will roll down the 
hill faster a ping pong ball or a basketball? appears on the 
screen at the front of the room. Marilyn directs the students’ 
attention to the question but is interrupted by a group of 
students talking loudly about an incident that happened at school 
yesterday. She stops and corrects the students, "If you don't 
quiet down, I'll make you write questions from the book!" A 
student in the back of the room responds loud enough to be heard 
se iy rest of the class, "She won't make us do it. She's a 
whimp!" 


Marilyn explains that she wants each group to design and 
perform an experiment to answer the question presented. They are 
to collect data and decide on a format to present their results 
to the class. She explains that this activity will serve as 
their final assessment on the unit and will take the place of a 
test. Marilyn directs the students to "get into their groups 
and start working." Again she threatens to suspend the activity 
and have the students write if they do not get to work. 


While the students are working in groups Marilyn passes out 
ping pong balls and basketballs. Many of the students begin 
bouncing and rolling the balls. Two or three groups appear to be 
working but the majority of the class is either talking about 
other non-science activities or playing with the balls and other 
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equipment in the roon. 


Marilyn circulates from group to group, encouraging the 
students to "get to work" with few results. The students return 
to their off task behavior as soon as the student teacher moves 
to the next group. 


Although the original intention of the lesson, to present a 
problem and have the students design and conduct an experiment to 
solve the problem, matched the philosophy of the science reform 
project the goals were never met because of class management 
problems. The class degenerated into pockets of noise and the 
students were playing with the equipment that had been placed on 
the tables in anticipation of the activity. 


At other times during the semester I observed the student 
teacher attempt activities that demanded student involvement and 
problem solving, only to have the original activity altered by 
student behavior or the anticipation of behavioral problems. 
Reports from the cooperating teacher and university supervisor 
confirmed my observations. The following situation describes the 
science class in the preceding vignette several days later. 


Vignette: Later that Week 
Marilyn introduces the lesson by stating, "We're 
going to do an activity. I'11 do the activity first. You watch 
me and then you'll do it." 


She calls on a student to read the purpose 
of the activity from a hand-out that she passed out earlier. 
This is followed by a second student reading off a list of 
materials. The student teacher holds up each piece of equipment 
as the student reads its name. She then calls on various 
students to read each step of the procedure. She performs each 
action as the student reads it. While this is going on students 
are throwing paper wads, talking loudly, hitting one another with 
rulers and generally not paying attention. 


After Marilyn has completed doing the lab step-by-step, she 
instructs the class to do the same lab activity in their groups. 
Few groups do the lab. Most of the students use this time to 
socialize and engage in disruptive behaviors. 


The cooperating teacher reported that often the student 
teacher was unsure of how to respond to classroom behavior so she 
simply ignored the disruption, going on with the class as if it 
were not happening. I also noted this behavior in my 
observations of Marilyn's classes. Because of problems with 
Classroom discipline the student teacher shifted from lessons 
involving student activities to more traditional lessons of 
students answering questions and filling in charts and diagrams. 
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Other behaviors noted during classroom observations included 
the following: the use of an overhead projector to give 
information to students; requiring students to copy definitions, 
charts, and diagrams from the overhead transparency; and attempts 
to conduct a dialog with the students. "Verbalization with the 
students" was an effective strategy for her cooperating teacher, 
but given the student teacher's classroom management problems and 
struggle with the subject matter, this approach was extremely 
difficult for her, as illustrated in the following example. 


Marilyn: What are we trying to find out? 

Do you know what we're trying to find? 

Student: To see how far water would rise. 
Marilyn: What is the purpose of the lab? 
{silence} 

Look at the name of the lab to find the purpose. 
(Marilyn calls on a student to read the name of the 
lab.) 

Why did the candle go out? 

Student: I don't know. 

Another student: no oxygen. 

Marilyn: What do you think would happen to the water 
level? 

(silence) 

Can you tell me why the water level would rise? 
Student: The oxygen was used up. 

Marilyn: What other gases are left in there? 
Student: Carbon dioxide 

Second student: smoke 

Third student: nitrogen 

Fourth student: air 


Having students answer questions or going over questions 
which they had already answered became common practice in her 
class. Student work often involved answering questions on 
worksheets or review sheets. Most often questions began with the 
words: list, name, what, or how interspersed with some explain 
or describe questions. 


Generally Marilyn's classes followed the pattern: present 
information by students reading information from a textbook or 
the overhead; "verbalization" with the students (usually this was 
a failed attempt because of discipline problems); a student 
activity (cooperative or individual); and finishing with students 
copying information - definitions, terminology - from the 
overhead or a book. 


Laura Laura's lesson plans and class presentations followed 
the six point lesson plan: focus and review, statement of 
objective, teacher input, guided practice, independent practice, 
and closure - a lesson formula which reportedly was advocated in 
her methods classes. 
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Teacher input occupied a large percentage of class time. In 
about 50% of the classes (data obtained through classroom 
observations and lesson plans) Laura already had notes on the 
board when the students entered the room. During class she would 
read the notes aloud and have the students copy the notes. 
independent practice consisted of a homework assignment such as 
the following: the students writing a paragraph about rock 
changes, students collecting rock and soil samples at home, or 
students completing a worksheet. 


During closure Laura would either ask a student to summarize 
what they did in class that day or ask various student questions 
about the class activity or notes. On a few occasions the 
students reviewed definitions for closure. 


Laura obtained the activities she used from a variety of 
sources: activities from methods classes, textbooks and lab 
manuals obtained from the university library, convention 
materials, and Project Wild (She attended a ten hour training 
session for this project). But she seldom used SPRSE materials. 
She explained that the school did not have the necessary 
materials and that many SPRSE activities were unrealistic (e.g., 
taking students out of the classroom for outdoor experiences or 
field trips). Laura expressed her opinion that taking the 
students out of the classroom would mean a loss of student 
control. 


Test questions usually asked students to recall the notes 
they copied from the chalk board. Samples of test questions 
included the following: 


List the layers of the soil. 

List the layers of the atmosphere. 

Name the gaseous layer that covers the earth and acts like 
a blanket. 

Where is the ozone layer located? 


She also used a matching format in which students matched 
vocabulary words with their definitions. 


Discussion 


Student teachers' beliefs about teaching and learning were 
overshadowed by problems with classroom management and 
discipline, as well as limited subject-matter and pedagogical 
content knowledge. 


Marilyn never really got at "how to teach" or "how students 
learn" because she was never in control of the class and Laura 
was afraid to "let the kids go." For example in an activity each 
student received the name of a plant or animal on an index card 
and roamed areound the room identifying other students with whom 
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they could make a food chain. Laura admonished the students that 
there was to be "no talking" during the activity. The emphasis, 
without exception, was on procedures and discipline. 


Marilyn attributed classroom management difficulties to the 
students having problems. Several times she mentioned societal 
problems that exerted influences on the students. In her opinion 
the teacher was powerless to reach these students. She was 
convinced that her size and soft-spoken voice were factors she 
could not overcome. Her opinion was reinforced by people in her 
life she respected, her father and her fiance. At the end of her 
student teaching experience Marilyr declared that the greatest 
influence on her decision not to continue in teaching was the 
students. 


The students. Really seeing what's involved in middle 
school students, and seeing how middle school students act. 

’ I really had this different outlook on how middle grades 
students were going to act when I came here. 


She went on to explain how she thought the students would be 
before the experience. 


Well, I thought they were going to be at least a little bit 
interested. I respect my parents and when my parents tell 
me to be quiet, I shut my mouth. I thought that the middle 
grades students were at least going to respect you in the 
manner that you were the teacher and when you asked them to 
be quiet, they would stop and they would have paper and 
pencil out when you asked them to. You wouldn't have to go 
over and open books to pages that you want them to be on. 


Marilyn stated that her view of a teacher had changed. 


-»eto be a teacher you have to be more aggressive 

than I can be. I'm more of a nicer person, but I just can't 
be aggressive toward people. It's not my personality to be 
an aggressive or forceful person. I didn't know that was 
involved in teaching. I thought you could be nice to them 
(students) and they'd be nice back to you. Excuse me 

that's not how it is. You have to be mean to then. 

That's how it is. I never thought it was going to be that 
way. 


Both Marilyn and Laura attributed the failure of the student 
teaching experience to an unrealistic view of teaching and of 
students from their university experiences, as well as, their own 
early school experiences. Often Marilyn talked about how she 
remembered herself as a middle school student and her dismay that 
her own students did not behave in the same manner. They also 
stated that university education courses stressed making classes 
fun and interesting, but did not make them aware that many 


students would not be interested in what they had to teach. 
Marilyn thought placement at a SPRSE site, which also had a 
reputation of being a “good school" with high test scores, would 
be a good placement for her student teaching experience. 

Laura's cooperating teacher, Theresa, expressed her feeling that 
Laura came into student teaching with an unrealistic view of 
teaching. 


ss and the education classes, the general education 
classes, they're teaching us an imaginary world. All the 
ones (student teachers) in my class that were gung-ho are 
giving up teaching. Like this cooperative learning thing, 
you have to have them in groups of three or it doesn't work. 
They (university instructors) told us to use larger 

groups, but they don't work. 


Marilyn recognized her lack of subject matter knowledge as a 
liability during the first half of the semester but stated that 
her knowledge of weather was sufficient. Laura felt that a lack 
of laboratory experiences in her teacher preparation left her 
unprepared to teach SPRSE Science. Although, throughout the 
semester both student teachers verbalized their struggle with 
"how to teach," they failed to view their lack of subject matter 
knowledge as contributing to this problem. 


The student teachers began their experiences with the reform 
project with less preparation in the major elements of SS&C than 
the experienced teachers who originally implemented the project. 
They had the benefit of a two week summer institute in which they 
were introduced to the principles of the reform, gained some 
experience with the associated teaching strategies, and became 
involved with collaboratively writing reform curricula. The 
student teachers had not attended the summer institute nor did 
they receive the university support accorded the classroom 
teachers when they began implementing the project. In addition 
neither student teacher had the benefit of a student teaching 
seminar or discussion group with other student teachers or 
teachers. 


Two university instructors reported that they discussed the 
reform in the pre-service teacher education courses. One 
instructor, Mr. Evans, admitted that he mostly presented SPRSE 
teaching strategies by modeling them to the students rather than 
having any discussion. He stated he tried to make his university 
classroom as much like a reform classroom as possible, but his 
course, Classroom Management, did not lend itself to an in depth 
discussion of SS&C and/or SPRSE principles. 


At the end of the student teaching experience Laura taught 
an Ecology unit using Project Wild activities. She reported that 
she had participated in the Project Wild training sessions. She 
said she liked the lessons, knew what to expect and was more 
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comfortable with the student activities and allowing the students 
to work together. She felt the Project Wild materials gave the 
teacher more guidance, especially the time needed for an 
activity, than SPRSE materials. When Laura was teaching Project 
Wild activities her teaching encompassed more of the teaching 
behaviors and strategies advocated by the science reform project 
than when she was actually teaching SPRSE. Laura's experience 
with teaching Project Wild provides some insight into the 
benefits which could have been derived from providing student 
teachers with similiar preteaching experiences with the SPRSE 
reforn. 


Conclusion 


Previous to student teaching Marilyn and Laura, the student 
teachers in this study, expressed very idealistic views of 
teaching and learning. But many of their ideas changed when 
faced with keeping the students' attention and coping with 
classroom problems on a daily basis. Both student teachers 
reverted to a teacher-centered model of instruction and viewing 
science as a body of facts to be presented to their students. 


Student discipline issues at the two sites were a major 
factor which dispelled many of the student teachers' beliefs 
concerning increased student involvement in the classroom and 
created an issue that they could not resolve. To them it was a 
choice, class control or the reform project. 


The most significant determining factors of how the student 
teachers taught were their comfort with the subject matter and 
materials and concerns of classroom management and student 
control. Their beliefs about teaching and learning had shifted 
from a focus on how students learn (prior to student teaching) to 
how teachers should teach (at the end of the experience). During 
informal discussions at the end of the experience, Laura 
expressed her belief that students need drill and practice-- 
because that was how she learned--and the value of a quiet, 
orderly classroom. Marilyn was less articulate concerning her 
beliefs about teaching and learning at the end of the experience. 
She expressed her frustration with the students and talked about 
her efforts to regain control of the classroom. Even when 
prompted she refused to discuss how students learn. Both student 
teachers' practice at the end of the experience reflected this 
shift toward teacher-centered instruction. 


Although reform programs were operating at both schools, the 
student teaching situations were not different from traditional 
Classroom situations. The student teachers were not actively 
involved with any of the changes advocated by the reform, and no 
Opportunities were provided for reflection. 


In this study the reform project curriculum was expected to 
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be a driving force which would influence the school and the 
students. In reality the school (especially the teachers) and 
the students had a profound effect on the manifestation of the 
reform project in each classroom--including the student teachers’ 
classrooms. The cooperating teachers were a powerful influence 
during the field experience. Their beliefs were communicated to 
the student teachers in their charge and their practice served as 
a model of how to teach. Both cooperating teachers focused on 
the mechanics of the program, and student discipline. 


The experience with the reform project had the effect of 
"turning these student teachers off" to educational reform 
efforts, especially SS&C science and teaching in general. 


Implications for Teacher Educators 


With the current movement for educational reform in this 
country there exists a need for teachers who “teach differently." 
The problem is how to produce teachers who have the beliefs, 
knowledge and practice which are consistent with today's reform 
efforts. One thought is to expose pre-service teachers to these 
ideas early in their teacher preparation programs and have then 
engage in practice teaching in schools participating in the 
reforms. 


Selection of schools for In order to 
derive maximum benefit from such a teacher preparation program 
the schools must be carefully selected to be certain that a true 
reform environment exists. Cooperating teachers and university 
supervisors must be carefully screened to provide support 
personnel for student teachers as they try to implement the 
reform. Cooperating teachers and university supervisors who do 
not "buy in" to the reform can send conflicting messages which 
can undermine the student teachers' progress. Such personnel 
also need to be trained to deal with student teachers' problems 
and have time in their schedules to conference and work with the 
student teachers. Like teachers trying to implement reform in 
their classrooms, student teachers also need a support structure 
to help make the transition from traditional teaching strategies 
to the student-centered classrooms advocated by many educational 
reforms. Today's aspiring teachers are still the product of a 
traditional teacher-centered classroom, what Lortie (1975) called 
the “apprenticeship of observation". As documented in the 
literature and evidenced in this study the impression of these 
twelve years of experience in the public school system is 
difficult to overcome. 


Student teacher preparation. Student teachers need to be 
adequately prepared for subject matter and pedagogical challenges 
they will encounter in teaching. Schools of education need to 
look carefully at their particular subject matter requirements, 
analyzing the number of courses required and the content of these 
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courses, and making changes if their requirements seem 
insufficient. Student teachers who must struggle with content 
have an extra burden as they endeavor to manage a classroom and 
deal with the many facets of student instruction and learning. 


Today there are a number of different teacher education 
programs, each with its own underlying philosophy, values and 
benefits. In order for any teacher education program to be 
effective, the total teacher education program--classes, 
practicums, student teaching and other experiences--must be truly 
integrated, give aspiring teachers practical experience 
throughout the program, and be internally consistent. 

Conflicting messages can undermine an otherwise, good program and 
yield undesirable results. 


A dilemma of student teaching at a reform site. A danger is 
that the student teaching experience in a reform setting will be 
such a bad experience that the student teacher decides not to 
teach in that manner, or not to teach at all. Instead of 
convincing the student teacher to teach differently it could 
reinforce Lortie's “apprenticeship of observation" and cause the 
aspiring teacher to teach as he/she was taught. 


Learning to teach is a complex process. Many factors 
influence the future teacher. Although some are out of the 
control of teacher educators, the field experience can be 
carefully constructed to reinforce beliefs about teaching and 
learning advocated in pre-service education courses. The 
alternative is for the field experience to undo any progress made 
in changing the attitudes of future teachers. 


14 


BIBLIOGRAPHY 


Aldridge, B. G. (1992). Project on Scope, Sequence and 
Coordination: A New Synthesis for Improving Science 
Education, Journal of Science Education and Technology 
017; 13°21; 


Anderson, R. D., Anderson, B. L., Varanka-Martin,M.A., 
Romagnano, L. S., Bielenberg, J., Flory, M., Mieras, B. 
and Whitworth, J. (1994). Issues of Curriculum 
Reform in Science, Mathematics, and Higher Order 
Thinking Across the Disciplines. Paper prepared under 
the auspices of the curriculum Reform Project 
at the University of Colorado. Boulder, Co. 


Borko, H. and Putnam, R. T. (in press). Learning to Teach. 
In R. C. Calfee and D. C. Berliner (Eds.), Handbook of 
Educational Psychology. 


Bullough, R. V. Jr., Knowles, J. G. and Crow, Nedra. 
(1992). Emerging as a Teacher. London, New York: 
Routledge. 


Buttery, T. J., Huberman, M. and Houston, W. R. (1990). First 
Annual ATE Survey of Critical Issues in Teacher Education. 
Action in Teacher Education 12(2), 1-7. 


Calderhead, J. and Robson, M. (1991). Images of Teaching: 
Student Teachers' Early Conceptions of Classroom Practice. 
Teaching and Teacher Education 7,1-8. 


Confrey, J. (1990). A Review of the Research on Student 
Conceptions in Mathematics, Science, and Programming. 
In C.B. Cazden (Ed.), Review of Research in Education 
(Vol. 16, 3°56). Washington: American Educational 
Research Association. 


Fullan, M. G. (1991). The New Meaning of Educational Change, 
Second Edition. N.Y¥.: Teachers College Press. 


Glaser, R. (1984). Education and Thinking: The Role of 
Knowledge American Psychologist 39, 93-104. 


Grossman, P. L. (1991). Overcoming the Apprenticeship of 
Observation in Teacher Education Coursework. Teaching and 
Teacher Education 7(4), 345-357. 

Guyton, E. and McIntyre, D. J. (1990). Student Teaching and 
School Experiences. In W.R. Houston (Ed.), Handbook of 
Research on Teacher Education. N.Y¥.: Macmillan. 


27 


45 


Linn, M. C. (1992) Science Education Reform: Building on 
the Research Base. Journal of Research in Science 
Teaching 29(8), 821-840. 


Lortie, D.C. (1975). Schoolteacher: A Sociological Study 
Chicago: University of Chicago. 


Sizer, T. R. (1987) High School Reform and the Reform of 
Teacher Education. Journal of Teacher Education 


Strike, K. A. and Posner, G. J. (1985). A Conceptual Change 
View of Learning and Understanding. In L.H.T. West and 
A.L. Pines(Eds.), Cognitive Structure and Conceptual 
Change. Orlando: Academic Press. 


Tabachnick, B. and Zeichner, M. (1984). The Impact of the 
Student Teaching Experience on the Development of 
Teacher Perspectives. Journal of Teacher Education 
35(6), 28-36. 


West, L.H.T. and Pines, A. L. (1985). Cognitive Structure and 
Conceptual Change. Academic Press, Inc., Orlando, Fl. 


Wood, T., Cobb, P. and Yackel, E. (1990). The Contextual 
Nature of Teaching: Mathematics and Reading 
Instruction in One Second-Grade Classroom. Elementary 
School Journal 90, 497-513. 


Yin, R. K. (1989). Case Study Research: Design and Methods. 
Newbury Park, CA: SAGE. 


END 


U.S. Dept. of Education 


Office of Educational 
Research and Improvement (OERI) 


ERIC 


Date Filmed 
September 8, 1996 


U.S. Department of Education 
Office of Educational Research and improvement (OERI) 
Educational Resources information Center (ERIC) 


REPRODUCTION RELEASE = 


(Specific Documen) 


Motenend we Yuiersiry 


ll. REPRODUCTION RELEASE: 
In order to chsseminate as widely as possible timely and significant materials of interest to the educational 


, and Swrvico : 
given to the source of each document, and, if reproduction release is granted, onw of the foSowing notices is affixed to the document. 


It permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following two options and sign at 
the botiom of the page. 


‘The sample sticker shown below will be ‘The sample etcker chown below will be 
: affixed to aff Level 1 documents affixed to all Level 2 documents 


PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL 
HAS BEEN GRANTED BY 


PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS 


MATERIAL IN OTHER THAN PAPER 
COPY HAS BEEN GRANTED BY 


TO THE EDUCATIONAL RESOURCES TIONAL RESOURCES 
INFORMATION CENTER (ERIC) INFORMATION CENTER (ERIC) 
Level 1 
Documents will be processed as 


indicated provided reproduction quatity permits. If permission 
to reproduce is granted, but nelther box is checked, documents will be procossed at Level 1. 


Peo Mh Whi TRORTH 
 laltll Peofesser a Serene 


Siar inet eae eS Coens Naan os Hes 


‘Si syne ublicabiend ie she eels leagues sbvesutsieslted datibade 
and let ERIC work for you. 


4 


‘The Educational Resources Information Center (ERIC) isan international resource funded by the U.S. 
Department 


of Education. The ERIC database contains over 820,000 records of conference papers, journal 


articles, books, reports and non-print materials of interest to educators at all levels. Your publications can 
be among those indexed and described in the database. 


Why submit materials to ERIC? ‘, 


e 
. 


Visibility. Items included in the ERIC database are announced to educators around the world through 
over 2,000 organizations receiving the abstract journal Resources in Education (RIE), through access to 
ERIC on CD-ROM at most academic libraries and many local libraries; and through online searches of 
the database via the Intemet or through commercial vendors. 


Dissemination. If a reproduction release is provided to the ERIC system, docoments lnctoded in the 
database are reproduced on microfiche and distributed to over 900 information centers worldwide. This 
allows users to review materials on microfiche readers before purchasing paper copies or originals. 


_ Retrievabilits. This is probably the most important service ERIC can provide to authors in 
education. The 


searching of the database. of worldwide search the ERIC database to find 
mney hierar aamnaeies sere: ot eetaeoe anapini ect 
Users who find materials by searching the ERIC database have particular needs and 


Te ee Cee ne 
of the database. 


Always “In Print”. ERIC stiatning ster microfiche from which copies can bo mado on 


to ERIC, relieving the original producer of an ongoing distribution burden when the stocks of printed 
copies are exhausted. 


50, how do I subnet materials? 


For further information, contact... Niqui Beckrum 


hasavadaantey aig am pm gn pe en Uiclaaiceay serene 


Syed crameet emesis 


sadiaiating Othh-piint lee: Wid EHEDE: Wo oulty Goacuibe dnsl ondcuace your wubcriels, witiclk 
providing reproductions of any type, complete the back page of the form. 


Submit the completed release along with two copies of the document being submitted. There must be 
a separate release form for cach item submitted. Mail all materials to the attention of Allison 
Benjamin at the address indicated. _ 


1-800-276-0462 


Acquisitions Coordinator (614) 292-6717 
ERIC/CSMEE RSA dears dpc 
1929 Kenny Rocd edu (e-mail) 


Columbus, OH 43210-1080 


